Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.003 Å; R factor = 0.058; wR factor = 0.136; data-to-parameter ratio = 14.0.
The title compound, C 11 H 16 O 4 , crystallizes with three molecules in the asymmetric unit. The cyclohexane ring adopts a chair conformation. Intermolecular O-HÁ Á ÁO hydrogen bonds are observed and these help to establish the crystal packing.
Related literature
For related literature, see: Stobbe (1893).
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
1 h, and then a solution of cyclohexanecarbaldehyde (2.24 g, 0.02 mol) in anhydrous toluene (20 ml) was added dropwise.
The mixture was stirred at room temperature for 3 h and water (30 ml) was added. The water phase was washed with ethyl acetatethree times and then sodium hydroxide (3 g, 0.075 mol) was added. The mixture was refluxed for 4 and then acidified with hydrochloric acid to PH 2 and extracted with ethyl acetate. The organic layer was dried with anhydrous Mg 2 SO 4 , and then concentrated in vacuo. The title compound (3.65 g) was obtained in powder form in a yield of 86.1%. Crystals of (I)
were obtained by slow evaporation of a solution of ethanol (m.p. 477-478 K).
Refinement
All H atoms were positioned geometrically (C-H=0.95-0.99 Å), and refined as riding with U iso (H)=1.2U eq (carrier) or 1.5 eq (methyl groups).
Figures Fig. 1 . A view of the molecular of (I). Displacement ellopsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii. (2) 175 (3) Symmetry codes: (i) −x+1, −y+1, −z+2; (ii) −x, −y+1, −z+2; (iii) x−1, y, z; (iv) x+1, y, z.
